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Fructosyl lysine oxidase enzymes produced by Fusarium or Gibberella spp . 
useful for determn. of amadori cpds . in blood or food prods. . 
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Fructosyl amino acid oxidase (I) produced by culturing an ( I ) -producing 
Fusarium or Gibberella strain in a medium contg. fructosyl lysine is new. 

Also claimed are: (1) Fusarium oxysporum S-1F4 (FERM BP-5010);(2) a 
process for producing a glycosyl amino acid, comprising autoclaving a 
soln. contg. a monosaccharide and an opt. protected amino acid at 100-150 
deg . C; (3) a medium contg. fructosyl lysine and/or fructosyl N alpha 
-lysine, prepd. by autoclaving a mixt . contg. 0.01-50 wt . % glucose, 
0.01-20 wt.% lysine and/or fructosyl N alpha -lysine, 0.1 wt . % K2HP04, 0.1 
wt.% NaH2P04, 0.05 wt.% MgS04 . 7H20 , 0.01 wt.% CaCl2 . 2H20 and 0.2 wt.% 
yeast extract at 100-150 deg. C for 3-60 mins . ; (4) a process for producing 
a fructosyl amino acid oxidase by culturing a fungus in a medium contg. 
opt. protected fructosyl lysine and/or glycated protein; (5) an assay for 
an amadori cpd . in a sample, comprising contacting the sample with (I) and 
determining the amt . of 02 consumed or the amt . of H202 generated, and (6) 
a reagent or kit for the assay of Amadori cpds., comprising (I) . 

USE - Assays for amadori cpds. in blood are useful for the diagnosis 
of diabetes and assays for amadori cpds. in food prods, are useful for 
assessing their state of preservation and age. 

ADVANTAGE - Unlike prior art fructosyl amino acid oxidase enzymes, 
(I) is specific for fructosyl lysine and thus provides more accurate and 
reproducible assays. 
Dwg. 0/17 
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(54) W^(tf«ift] :7;i^ h^75/i**^- -eRr«-<0SjS#tt 



(57) 

^■■f-i 7-^'; ^ AJR (Fusarium) X(i 3^ l- ^ £ ( Ci bb 
erella)<Z>® £ V )\s 5 Y •> ;U V v > S(//Xl±7i^ h 
vJi, N* - Z - V y^^^X'^thZ t U J: <9 
g££ft* nv ^7 * y St** v ^--tf (FLO 




1 

Sfe*<ri-£ 7 'J *7 AJR ( Fusariun ) Xli^^l^^S 

(Gi bberella ) co&£7;i/7 h ,^ 'Jy>'^^itbt^ 
&i-2>Z t i;J: »? 7A' > h ->H T < y^T^ 

-x£. 'Jv>£O v VX*iN* -Z-'J^USUl 
0 0 -1 50 < Ct:^^T3-60 5tK *- h 7 U - -f®t 

v X s*OU A S — 1 F 4 ( Fusarium oxysporun S — 1 F 
4) (FERM BP-5 0 1 0) -e*)4IIIMlE« 

<r» 7 ;u ^ h v T X J S£ * * > ' ^ - -tf o 

IS*® 1 , 2 Zli 3 tlIS«t^-7JU * f i-JUT * y Sft* 
v ^--tf : 

1> 65^(7)?f^T T T *r K 'J {hu"^^6? J ft L, a -TV 
T )V r t h\ T < V^^frSC^aaia^^^^^t-^R 
l££Jtt8E L : 

2 1 £te oKli4 .0-1 2.0. ^® d Hfi 8 . 0 T* 

; 

3 ) 2 0 - 5 5 M®SJ§;ii 4 ott* 
0 ; 

4) ^77^') 2 0 0 jOl^ 

TAO^ Lfcife^ 5r-^£t±^ 4 5,000 (45kD 
a 1 X~£> Z> o 

i' (IFO NO. 6356) ( Gibberella fuiikuroi ) 
• 7> r 7 n>f (IFO NO. 6605) 
( Gibberella f uiikuroi^ T* ^> Z> iff *:l 1 SBftW 7 ;u * 

fJfi^JS 1 , 2 Zli 5 tc?E*c^7 ;u ^ fvii7< 7 ffit + * 

i- : 

:; T r r v k '.) ib^fe * l , a - *r v 

sofcW&L ; 

2 ) ^3Sd HUS . 0-C£>>? ; 

3 ) £5eS£»± 2 o - 5 o ^m^mt 3 5tt* 
n ; 

4 ) ^-'<-f''^ 2 0 0 DE W't'A'^S&'C 
iMSil L*:Jft-£\ ^fT-£»i^ 47,000 (47kDa) 
~C & £ o 

[IS*Ji 7] -7+j-V^-**vX a S - 1 F 4 
( Fu sari im oxysportm S — 1 F 4 ) (FERM BP — 

5 0 10) o 
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2 

[§ff*Jt 9 ] 7*>i 3-^0.01-50 fl% t w v 
^xcvxiiN* -z - t ; o.o 1-2 o^M% b 

£--&&^T- 10 0-150 nc±3'v*T 3-60 fl-M* - 
/~5L\t-7 b v;t N " - Z - 'i > > C b 

[is^iiio] y;L3-^o.oi-5oti%, : ; 

10 v ? y 7k OVXti N * - Z- Vv>0.0 1-2 01 i. 
%, K,HPO, 0.1££%, N a H 1 P O 4 O.lf.I 

McS04-7H,0 0.0 5Sf%, CaCl,- 
2H 2 0 0.0 ll.I%at/^Sx^X0.2S£%^ 
Ift4f^«: 1 00-1 5 0 rt:i5^T 3-60 ^FUi 

n- — z — ^ -r >^^r^feo 

20 ffijS^^i"^ r J: i:J:orS^SS«Ji:7r. ^ h v 'L t 
^ y isa + + v -r--tf ?-tt* c t s-^-fit t-r-s. 7 
;u ^ h v a r ^ y res* ^ > ^--tfco^^^'^-o 
[gS^JtJS 12] 7-9- 'J 7i*J§4Xii-r^l - Ii:IL, 

Z - 'J ^ L , -> ^ > h v h 

M 1 1 oS«t<7>7/&c 
[16*311 3 1 T-r KV^t^tr^^r^-t^^t. ^ 
30 1 I£l^^-7;u> '6&t*v — -t: *r «fiSl 

[a&^Jll 4] ^A { ^frgt^'C#i 0 , TvK'Mtir 

w t -tz>m>zm 1 3 Bciat^^iSo 

[jg^ill 5] m^m iIG*t^7U- ? f- JV7 ^ yR5 
^-^ ^- -t: Z^fi-t 67-rK'J 1ttr Vrtif cn tz ?) 

u.mx\±± ■:■ h o 

40 [S5*3S1 6] ^i^^^r^^^lt ^ <r>^HZf/ 
46 iz m ^ h ti t Z> Mi 1 5 IBfftr: 5r t?r 

[ 0 0 0 1 ] 

(FusarLun) 3U±4^U--?E (Gibberella^ c^gjL-] 
^ CO -7 h ;V T ^ y BR * * v - 5t ^ ^' & i» 
50 K'Mtts-t5--0^ii, ^O'.K 



(3) 

3 

li. -71^? S v 7 W K t v / - -tf i4 1 W ^ 'J 

> LTco " T ;u 7 fyii- 'J v >' t//X(i 7 ;u ? h v 
N' -Z - 'J v ^coSigtffi, li;'!:7^M;'^r; 

N • ~z - M v; "g-*ri£ i><r>x&z> a 

[ 0 0 0 2 ] 

7 'I ^ h v^7 * Ltt^c tf!*. 

if. j&lfffw^*^ tr >a**&fl:£ ft*: 7;u7 hvjur 

£ 0 ^oj^u, 7-7K'jft^<7)^f^ltlig^t/ 
& up £ & tr J£ & £ # ^ -c * ffl -C * Z> „ 

[ 0 0 0 3 ] ft*, T *v K l Ht^«ff<733£fift t L T li , 
m&ffc#:* h ^7 7 < ^rfijffl-t&^ffi [Oiromatoq 
r.So .10:659(1979)] , * 7 K £ $ ©fc £ o AO 
^^A^i.^M [ CM n.Chen. 28: 2088(1982)] > 
m^fttiJ [Clin. Chen. 26:159801980)], tfcJE-SHfcSlo 
SrfiJffl-^i^tt; [] 1CLA 18 : 620(1993) -SsUS! 

16: 33-37(1993)] . 7 ;i 7 f ^ S > <7) ffl £j£ [Clin.Ch 40 
en. Acta 127: 87-95 (1982)], «f- * )V fcf V - )i 5£ £ ffl 
V*T IS-fktSJtfe^fi-t ^^fi[ain.Oiem.Actall2: 179- 
204 (1981)]£^7ii^^ftT->£:^\ &mK®i$*w<&w 

[ 0 0 0 4 ] ^^co^-t-^^tl EJ£. fit 

z jtmizfrvf-f z. z t^x^&z t frh, mm 
k m *• % i J n ) -t * bs f r ^ ^ *f ^ ^ & ft $t <d ft » r- ^ & 
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^>5>^rri^^^ ^iiT 1 ,^ (^^^. 5-339 
9 7^^>^. 6 - 6 5 3 0 0^^^, «fR? 2 - 

1 9 5 9 0 0-^££L - 1 5 5 7 S 0^§-&?fL 

4 - 4 8 7 4 -^1^.. «fM^ 5 - 1 9 2 1 9 3 -7 
6 - 4 6 8 4 6 ^£r«' 0 

Of 2-195899 ^$£L ^?r^¥ 2-19590 
0^^^, ^^¥ 5 - 1 9 2 1 9 3-£!ft. ^F^f 6 -4 
6 5 4 6 c 

[ 0 0 0 5 ] t-^ k " ititty*>m\:M7cWt.%\z £ i*>S 

R l -C0-CH I -NH-R' +■ 0 , + H 2 0 — 
R l -C0-CH0 + R 2 -NH + KiO, 
(it^, R 1 li7iK-X^| ; , RMiT^/SS, * s 

7 hi ^7 = ;fijt^v:^-+: v^f 'j^^ 

(Corvn ebacteri un? ^^^1 Oft 6 - 6 5 3 0 0 ^ 
J£$ft. ^¥ 5 - 3 3 9 9 7 T^^il^U 
^ ( Aspergillus ) <^m (1ft WW 3 - 1 5 5 7 8 0 ^1- 
$R)] , IS^iO!rh7^ >+^y^-t' [nij^^*^ 

f 'J7AJK, 7 +h ^ a ^ , r s v — 7 a x fi +-* r 
V i" v>i' -Lv^S <^[W1¥ 5 - 1 9 2 1 9 3 -y A^)] ^7 
> v r (Candida) ^ (75 ® ^ co 7 )l ? f y )l 7 ; > f 
y*iif-*i mffl^ 6 - 4 6 S 4 6 . .S^T'i- 

+ A 'J 7 -tf [1 . Biol. Chem. 239%. m 3790- 3796 

k (1964^) mm^Tj&xmn^tfe] 'gz^if i, z 

Xb 

[ 0 0 0 6 ] 

[J. Biol. Chem. 26:13542-13545(1986)]. ^oT, Jft 
<k : v ; /; 7 ti0iE(3£ti»±. 7 jl- 7 h v- >l 'J n?t^"o^ 

n').T/s>^'J7A^*$(ri^ii:'A'; -i ■ : ) ;■ 

"t"^^ti^rL--T. ^,'17 h v v'> 

f& ft t * *t i" S ^" ffl t : o u . x U 19? ^ t5 1 1 ; ^ ti "C v . z 1 . c flii 
*f gS^T- 5 - 1 9 2 1 9 3 # I^23£^> 7- h T < ; X 
* v ^--b'li ^ u ^ h > / . 'j <T) a - T 5 : &<r>#H':: 

^iir lT'«>&mi\: * > / r :^ <• i:fI r J^-** - ^ ^it 1 
?C"l'o " 7 ^ h V )l- t ^ ; "* 5 ' ^* - -t* ti , > "7 'I 7 
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5 

a*au v + - m^* z>~fi&\*te$&&$\i)*v v>\zi& 

& IE 51 ^ o # ffi 1 £ * tz sb \z fi , £• #f <^ i #j \z M 

mz&mzMiR't 2>o en*), 

T\ fete, SKErJStS:, £ffifc5eii. d H£5£14$: f ri* 
A- 7 h yii7 ^ y K£**vr--b*£Sai£U *tib(Wft 

&*mhfr\z lt^ < ^ u*ai L'-* 0 

[ 0 0 0 7 ] 

A' 7 f ->;vt * ^--If fctSLgt-f* 

HTSteI«^tia/:^, ^<J7A^ fFusaHu 
m) Xi±^U7S (Gibb erella ) Ol^7;^ h v ^ 

V >' - 5. lf/X\t 7 7 h v a- N * - Z - V *✓* > cofi 

I , KM ofc 0 BP *> , li, 7^ 

'J^^S ( Fusariu n) X»±^' U 7JK (Gi bberel la) co 
ffi £ x 7 A ? b i> ;u 1 i'-* RZF/Xit 7 b S ■ ;u N 
' -2 -'J ^jfit-^ti: tuj: »£££n 

^:^f^O 7 >u 7 hv yfiSt + v ^- 

ffi<so*g^Uffl-»S b vAU v>107Xii7Ji > 

h->;u N " - Z - V v y^^ig&fi, /^n- zt, 

V 71 RZf/Xl±N' - Z - V > > t 10 0-1 
5 0 r Ci&v>T 3 - 6 0 Srffl, * - h ? U ■- r&3li- 
:i:CJ:»3 ffb *t£ 7 * 7 b i a >; r SET/Xii 7 >u 
7 h v A- N ' - Z - V v > ( V\y , FZLt R&^T & 

* c lot, ^ h v 

iL7^ yg?t^> -*Mi 7 >i? b i )V 'j > ^c;yx 
iiFZLt;#H^t;ft.fflt;^i-c^; Jc £*3, *wt& ao 

^5^fpi^ 7 >L 7 h v;u V i' yRtf/JUtF Z 
I (C^HGtiC: 7 H 7 V i )i T 5 / * v -r- -tf S: 7 A- 
^ h v ;u U >■ ^ - t + v y — -tf Cf ructosyl lysine oxida 
se)t Wl&;$L\zi$-<*2> Z. t t L , F LODiBS^ 

<r. ^ ^ a :^ F y it ') > > o=V X it 7 )i j b a 

[ 0 0 0 8 ] Z<r.> £ i ^-j ^ ul&<nm t LT , 7^ 50 
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7 U t+vX.fA'AS-lF4 < Fusariun oxvspor 
uti_S-1F4> (FERM BP-5010) ^^lf 

r - - v ^ n 1' ( I F 0 NO. 6 3 5 6) CG ibber ella 
fulikuroi)Xli 4-*-^ 1-7 • 7y;>nf : I F O NO. 

6 6 0 5' (Gibberella finik uroi ) £ t'cT'tt t-^»f ^ * 

[ 0 0 0 9 ] *%mi± t tz . "7 h vA7 ^ /st^ 

CK/Xii 7jt'U v 'L- N • - Z - 'J > : co$l&-tj& , 

<F>tzifi><r>7 >i' y b i- )i' 'J -; r ^- if/ X *i 7 ;l ■ ? b v N 
■ -Z - : J v ^ ^-friSfjt!lt^"f& t ^T*&o 
ffitft* > (i^r^^ 2 - 6 9 6 6 4 tZntVTj&Vlt'.T- 

BH^i^ii^sssSr^i-^r ^ ft4t 

\ 0 0 - \ 5 0 XZXi' - b 7 i ~ -n&&-t&z t iZ 
x *) . mrcr i ;m$'&&izm?&'tz,z 1 3&*-c* s;i 

N ■ - z - »; v ^- 1 ^vS^^T-t - h u - -r^Jii-.£ 

:ti:J:0, a D^<r> 7 A- v f i- 1 ! > > ^a=VX(i F Z 
L^^CV^nio WJI^HQ'JA^, N " -Z-'J 

-tf, l o o - l 5 o r r- -t - b ** i - r^i- ^ 

^ So J fz, jkftmu, 7 i\/ 7- 7 o . 0 1 - 5 0 S:!: 
% t N " - Z - 'J > 0 . 0 1 - 2 0 ftl:% i: Sr/gfK^ 1 
1 0 0 - 1 5 0 rt:*sv>T 3 - 6 0-^Bfl + - b > t 
- - <h ^#tit^7 .u> h > >u N' - Z 

[0010] ±|[!cnr i: < , *7 7 1' h v il V *;* >nx// 
X(iF Z L li : ^7U =7 0.01-50 t 'J > > 

^^VXiiN' ~Z — 'J-'^'O.O 1-2 Olf % t 
^(;^i?fi{JL^ 1 0 0 - 1 5 0 riliS^T 3-60 ^-^1 
i - V ^ u - ~T$i&-t i ; i I: J: *) , 0.01-0.5% 
7 ;l- h v 7L 5 J v' ^ 7i l/ /Xti j u 7 h > A- N * - 

z - ^; ; tKv&;£ > t r ^ s ^ t &v £ z> i m l ) c ^T- 
i l <: t±, i o o Omio^sfe^nr-'L ^-.7200 

q. N * - Z - ■} v > 10 q<r&*¥ f*^. 1 2 0 

t: . 2 0 VrPfl "T — b •> I - -f&Q-t- h o <i l > b i- 

A- N- - Z- : Jv>(i. l.ia^:4:R:^^-7:^-C^ <b n 
^ F Z L Sr 3 £tH7 n -7 h y - -7 v Xii -i' 7 - 

7 n -r h ^ -7 "7 T-W^-t- iltCi ^ . # o 2 i: t^'T* 
5 -5>o " T a- ^ h v -i v*. SOVTOi f:l -S-fiT^ife 

^i>V'Zii FZL Jria'S-cnjgiftujriSai- oliClo' 

fip-^, ."a 3-7.0. 
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0 l-50if%, v^'Stf/XliN- -Z-'iv/ 
0.0 l-20li%, K j H P C 4 0.1 N a 

H 2 PO« 0.111%, M^SC, • 7H 2 0 0.0 5 1: 
i%, C a C I , - 2Hj 0 0.0 1 tf%S^Si^A 
0.2fi%^^tt^?l^^ <#i L < ti d H 5 . 6 - 
6.0) * 1 0 0 - 1 5 0 rt'&'^-C 3 - 6 0 + - 

#u^r^"c-*»), f l 0D<*>K!*xraftu t 
zmmcomco* ? »; > ^tc^ffl-r^ - t ^-c l 

O i: o^'It LT, JtfjgL Mxl*. 7f ^Al (Fu 
saHun) , U 7 ( Gibberella ) , ^- v 'J •*> A E 

( Penicillium ) , r X ^ ( Aspergillu s) 
HBfflSB, M£li^"^^'7f '^Al (Corvnebact 
eHum) *eo® fcgrtf*- H f t| ^ti^t'^ 
$n^ 9 &oT, #&J?Jli£*:, ± S5C0 "t" 

[0011] FLO D<Z>S&i£i::ffl^*J£*k £ L 

Tli, &t ; £iJ£, *coteo#^iE 

*f£n£fc0>£B^&£ h^T-^^ 0 #£^<r>F LCD 
li. -7^ > h v*/ v'V&tf/XliF Z L^-^r^itkT-J^ 
«-L*:fc £ , «£ < l^zS^n^o # £ L V'tft&^fM i: 
LT. ^M^t^^47)V^v^ N* - 2- 

(fzl) ^-^tatt, ^fiar/ 

jl-=7-X^fflV^ F Z L*£i& ( 1 . 0 % 7 )V =r - 7 , 0 . 
5%FZL, 1.0%K*HPO<, 0.1%NaH 2 P 
0 4 , 0.0 5 %MqSO, • 7H 2 0, 0.0 l%CaCl ? 
• 2 H, O^y'O .0 1 % fcf 7 * Sr^if £ - t 

^H. #i:tf^U^iii, £M l . o o OmHu: 

FZL 10 k, K 2 HPO, 1.0 
NaH 2 P0 4 1 .0k, MeS0 4 ■ 7H 2 0 0.5 
CaC 1 2 • 2H 2 0 0.1 *8. t/& SiU2.0e 
£-g-*a (pH 5. 6-6.0) -C&h, FZL^ 

*i*&*kl±. fttk tz F Z L Zi&tiU-t Z *K rn,=i- 

^tN* - z - ] J t £3-#i-£i&Jfe£ * - h v 

OVXfiF Z L 0#&{: <t otifetlLT^J - t 

F Z L«£<fcJ£Jf!iXliG L (^) v-r :'K : .iv> 
SOVXliX 1 * ^-f :' KN' - Z - ] J > > ) fS£-f:;*£ 

[0012] *S*li, iilT, 25-37X:, » ^ U < *i 
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2 8tTft^tl^o Jgj&WpHli 4 . 0 - 8 . 0 coiEHT" 
^^), »i L <; ii 5 . 5 - 6 . 0 T-^£ Q L L £^<b. 

2 0-40 B^K, L < li 2 4 i: , F L 

0 D tft&mt&ft U SIS £ ft £ 3< , ±S2 Ofcf ® £ *g ife-C 2 
4 KPM^L t £ . FLO D«7igili*Xi; io/: 
C0 2^.Ki,)o :l<A J: t U LT*£^ ft li. Hf&t: 

r% ^#^^^S^^^L, jSJ-$;*-»l£a-fSo ^^<^^ 
-^^^^t#^C J: irtJK, 4 t > 5:1ft ^ p ^ h y v 7 < 

^VA-^iS, ~* ^ ^ — f" - ^ O h / 7 7 ^t*^, 

5l^>iS LT^^f:#:^^i6, T^^'f^. 0 . 1 M Tris-H 
20 ClffiiiffiS (dH 8 .5) U^;!3L, V ;.iK:i:oT 
^^^^r^^i-^a -X^r. ig.il.^l* Sr^fiH3a 
tlfia^ctLT, ^c^^tl, DEAE-t-r-fcil-ft:- 

[0 0 13] Lfi'L^Wh, fc&mcnSfl'rt-v* FLO 

30 K'J ^tf^^bfft'ii^^t- £ 7 -7 > hHS^t^ 
t^itS 0 :^)J;tI: Lt^l ^ n F L 0 D li. r v 
K 'J It&VO &{zmm^<n&W\cr>t^&ay'®,lt 9 : 

^ - ^ o-^^lTj ^ ^ ti^f i t co-cjr, o £^f:. 
Hjjti. -7 -4- 'J ^ ^KZtS^^L-^StiSS L , T'n^h:- 
40 vl-T $ y ft** r-4f «rjg±^4C i: 7i*r h ^IS^^ 
-7 .Ji- 7 h v ;u W >■ " 7 ^' ^ h v J ^ N ' - Z 

- ^-tf^^tZ^^L, Jg-f&tt^'o-H-'? h v- 'l 7' 

a / + + -> ^--e* loiat- £. - t £F?'$tt -th , 7 »u 

c T ;T-(f>^c w n ^co.^^)M^^7SM£-t" £ F L 0 D li - *t* 

/iu fifef^ i^i--< ^ tfj t* T\ n\ x- h 

+ ^ i- 7 -'U ^ S - 1 F 4 ^ 4i ^ F L 0 Z F L 0 E 1 - 
50 S , *r-^ U -7 • -. 7 V > n >f ftj ^ ^ F L 0 L $r F L 0 E 1 - 



» 



9 

[ o o i 4 ] ( i ) 7fj^A-t*v;,^;^s-i 

2 ) ££c K (±*5j 4 .0 - 1 2 . 0, Hli8 .0t* 

*o ; 

3 ) £^i£SEl*ift 20-55t;, 4 5 

*? ; 

4 ) -t7rVj.^S- 2 0 0 ^^ A £/8v»*:r*'^3Sft 
^SI^Lfc*^ #^£l**:M 5 .0 0 0 (4 5 kD 

a ) "C & £ o 

[0015] FLOD-S ££3-:^£^T-<£b 

£ , 7t : .7A ■ t^vX^'/^S-lF4 (Fusarium 

oxvsporu m S — 1 F 4 ) ( l^T , S - 1 F 4 ft <h 
£) li^^#^±i&^ J: ^#i£t:4ii£L 

joist/fc^"-* CC. Booth^^r-f ^ 
A (The Genus Fusariu m )] (CMI. 1971)0|S^t-^^ L 

(2)5f^ft1±lf 

L , Ccon i di a) ^ £ ^ ffi Cconi di odHo r) & f gjf 

&ST^F5!L*iS^>3><bfr o^- 0 ^0^^, S-lF4t 
Orrn--(7)^ J liSfe^'tb?¥v^'fe'C^>"0 , ^ ^ n — 
7^7 (rmcroconidia) tv^on-fj 7 (macroconidi 
&RZf&mi&T c 3 - -r ^ TCOB 

teBM-t^, 3 - 5 co^^^^T Lt^S r t , 

fl&T-£^#:U^J&if-£ ^ i: 7+MJ^a-:**v 
7 . JU A ( F usari um oxysporum") t fe] 5e £ ii o 

I^FERM EP-5010 C^ltB : ¥fifc6# 2 
2 4 B) OT-C$It?nt-^o 

[0016] S-lF4fti:i:^ W^itH^ot 
1 . -teft-fc 1*3^14 



(6) 7-289253 
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FLOD-sii7;i : > F ;u v v yj&zf/xi* 7 •? 
v .a N ' - Z - V v y CF Z L )(; J: oTifi^ £ s£ 
ajlg^r* n , ^ F n t j v ^ ac//zti fzl^ 

sc^/xtiF z l iter-, ^ a ■ rt* •:< 

7. -f ;L A S - 1 F 4 w Mli^i^n.^ 

FLOD-Sii, r.^n-^ h '» i*>7i.O f /X(iN - - 
Z -'J i*>£&\ZT- h * U -^LT^ix^G L ® .£ 

10 N" - z - 'J v y $%\\* - h * u t^j? ltsSK 

it-kT%}r-*$^tf]l,zftmi- h tcOf^^oi F L 0 D 

- s v y. r >v*f~ y&m*^tztb 

hil, 7 ] ) v y t 'J v > Srifctei" h t , 'Jv' ^^^jv.^ 
lft-ffC <fc *) Sf aj^^ift'. 4 - ^ ^ <b , v ;u ^ h y a 'J 

[00 17] 2 .Rf.o^^^S^'g^^^ 
FLOD-Sli, ^. : 

R l -CO-CH 2 -NH-R 2 + 0 2 + K 2 0 — 
20 R l -CO-CHO + K 2 -NH + H 2 0 2 

RMirn-K-^.ili, R'li 9 y ^ > £ E 

JxiE5*:c:i3v>r, r 1 jJ<-0H, - (CH,) r -, Xti 

- (CH (OH) ] „ - C Hi 0 H (Rtp. n fi 0 - 6 ^ 

T-£>"K R'^-CHR 1 - [CONHR 3 ] .CO 
OH (5t^, RM± a -r ^ / SSfjm^m, mtil-4 

[00181 FLOD-SI±, g|S5hffi^fl."&a'W?aS? 

G LfgWKI^?' 2 4 B*0]*S-§|L 
n:ft, Ua5l^aLTBI^fr$:^^, Tfcfrik, 0.1M T 
ris-HCl«I?fi (dH8.5i i**f ; ^L, /^aA'C 

AE--t77-bJKt> ^ n F /7 7 -* t 

^^2 iZTF + o 

n 1 tlTt: S - 1 F 4 ifi : ^(7> F L O D - S ^ 

[^1 ] 



(r> 7-289253 
11 12 















(u/m 1 ; 






1. C JM 


3. 21 


1 oo 


N*-z— 9 > > 


1. 6 j 


N. D. 




L- 'j v > 


1.67 


N. D. 




D-^n-X 


1.67 


N. D. 




D-7;w? h - x 


1.67 


N. D. 






0. 018% 


0. 0738 


2.3 


* i ; -L- »; > 


0.018 


N. D. 






0. S3 


N. D. 




B S A 


0.83 


N.D. 





i) : sn-r 



[0019] £_2__ ft*: S-l F4fi^WFLO 

D - S^^K#^1± 



SI 










<:*>) 




l. 67ay 


100 




1. 67 


N.D n 




1.67 


N.D 




0. 02X 


2. 3 



i) : fctbsnr 



fc 1 2 a»<b , ^Sfc^ F L 0 D - S ti, 

^ N" -Z'Jy> (FZL) izft Lt J: 0 i^v^te*: 

wti <t tuc 7 h > ^*->; »; v >c^tu 

3^<75B£55I^7X/^ h y;L 7 ^ y * v V-^ct \±mn 
[ 0 0 2 0 ] 3 . d H :£0*7&J£co&# 

0 . 1 Mftgf, 'J^miJ (K-P) , Tris-HCl 

Rtf"*) > > (Civ) -NaOH^I$ (o H 4 .0 - 1 
2.0) CF LOD-S^tOi, 3 0 T\ 10 frtiS ^ > 
* f L Ji#7?&ft < 3 0 T\ d H 8 . 0 ) 

0.1M T ris-H C IffitfiS (dHS.O) *t25-6 
0 r o iS&i&fl-- l: FLOD-S£7J0x., 10 5r W Y > * 

i£-ei|rSfL*:£ 5, S - 1 F40^^FLOD-S^'^ 
ae o Hi^li. DH4.0-1 2.0. IfUdioH 
7.0-8.5t*^ jP.aDHIi7.0-9.0, frf * L 
< »± 7 . 5 - 8 . 5 , * t W 2 L < li 8 . 0 T'£> * (03 3 



#«0 0 £ S-lF4i$0OFLOD-S <0&te.% 
Sffi«t4l± 2 0 - 5 5 "C-C*^ , 3 0rUi^^t:^ 

fSL. 6 o r&±r^£(isfci£-*-*o ifc, e^sc&(± 

20 3 0 - 5 0 T:, $H L((i4 0-5 or, i^HL( 
ti4 5 rr- iift-f 4 til 4 few.) o 
[ 0 0 2 1 ] 4 .^ffficojg^ 

fee 

A 

50mM FZ L^^^^^^^^l^L.^FZ L^l 
SMcHfgf.t^,:ti;J:orpSL/: 0 4 5 mM 4- 

30 -tfv&fff , aZ/6 0mM 7 - ./ - )l Mftlfn 1 0 0 
O.lMTris-HCMi^ (dH8.0) 1 m 

i, Rt/m^&m. s o tf i l , tr^^t 2 . 

9 ml trio 3 CCT^ffifftL^^, 50mM FZL 
1 0 0 « 1 £i£7JD U 5 0 5 n m IZ & It * £ 

15.I 6X1 O'M 1 ^ 1 ) i'^, 1 ^P B H;±fiJci"iiS 

ma (j-ji ■/ h : u ) t-$-& 0 
[0022] B 

40 ±I2Afe<b liiJ^tcM-JlL, ^m^^O^, 305t^, 30 
Vr-f/^^-F L/J^c^ 5 0 5 n m tz is »t ^^Tt^ 
<: if J «!L, *> <b 75 a6 ^ # ^ fij j b * ^ ■, § « ^ m T f f & 
lXis<>+zft*mfrh. !k & L fz & 55 ^ b . *: ^ 1: ^ W & + 

0.1M Tns-KClSfifi^CpH 8 .0 ^ lml£B?^v£?& 
50 u I lit^-L, 25 S -^T^rSl: 2 . 9 ml t L , y > 

^^L, iU#f&mti3.!£>k¥-&iitLtzik t 5 0mM F 
50 Z: 100.1 SrtfStJDU ^^^^Z ^ S #5 It ^ *x fi^J 



(8) 



*f P*1 ¥ 7 - 2 8 9 2 5 3 
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[ 0 0 2 3 ] 5. mm<Dm*&, m&itX.tf&'aiit 

( 1 ) ±m^r^ 

0.1M Tris-HClii'ffi (oH8.0) co&ttT~, 
^lmHK»M^^>^^L, 5£*fHL 3 Or 

TlS^f? 3 tc>j:i"o 

£3 i:Ifi^S-lF4^*FLOD-S r£t4^ 
CO ft- IF 
[£3] 







CI nlO 


C%) 




100 


LiCl 


100 


KC1 


104 


NaCl 


107 


EbCl 


103 


CsCl 2 


102 


MgCl: 


75 


CaCl 2 


77 


InClt 


154 


FeS0 4 


97 


CoSO, 


42 


CuCl 2 


0 


ZdS0< 


0 


AgS0 3 


0 


BaCl 2 


60 


BgCl a 


0 


FeCl 3 


67 



&3 frbWbT&'l', F L O D - S Wf£t£l±, ~fE^:£^ 
>f > t- J: o T^rTfSl' $ ft, *SH":+>, 

[ 0 0 2 4 ] ■ 2 ) &€tfli£lfc«OflSgF 

^-TtU^L/Jo 01 L, PC ME (^'7;ua^.i,fft?^ 

5 0 mM Tris-HCliffiiWaCD H S . 5)t: 2 mM> r f 
t.'Wf-i (DTD ^^-|)DL^^t:MLT-l 

R4„ &8ttK<7:> S - 1 F 4 F L 0 D - S 
1*4 ] 



10 



20 



30 



40 



14 






(1 nM) 


(*>) 


7^ L 


100 




0 




95 




102 


r >Mt^~ h 'J ^ A 


101 


a . a ' - is t' V v JV 


106 




103 


*tr ^ /; s < V K 


103 




2.6 




13 


t Ka + y;ir ^ > 


21 


£ cuM* — > 


132 




102 


7;7 ^T-y> 


66 



50 



* : 0 . 1 mM 

#;i7V^^U, FLOD-Sn&ti:liPCMB 
■y uu£&<&t&m Ki^K 5u^t-tS^?ft^o 
ttz* 7i-A t K - v >■ , b: K 7 i' - ■ J: o X IE 2? 
.?n£ & ^ ft ^ffl^r^h^^r^li. i^rSfJiO^J&i: S 

"#;:jg L/:Mliv + t x l 4 b - ;l (DTT) 2mM 
Srif^nL^ 5 OmM T ri s-H C ( D H8.5) 

[ 0 0 2 5 ] 6 .)r?i 

^r : f-S:ti-t 7t?','A'S- 2 0 0 * ^ AVjl/?? 

^tfSDS-PAGE (Kfi n-SESSt" pj^A 

v 0-7 }• 7 < li 0 . 1 M N a C 1 3" 2s 0 . 1 M T 
ris-H C 1$&;&(d H8.5 )£ JS'^Tfro ^ 0 frT-ilBl 

h ^S^^T-at !- o SD S — FAGEIi - Lf 

." 7 .0?7*i£i::t£^, 1 0 % r ;i ffl - >T , 4 Oir. A"C, 3 
ftr r r B r,t. to l , 9 >■ < y i± , ^ - -r >; r > h 

.L--G - 2 5 0 T-rr-^^o ^-^ ^ >^*> t LT*.t.+ ': 

-r — f B v ^mi^ r ;l- r ^ ^ , ~i- ^ T >i> ~f < > , ^ 

- / r ^- 'd K 7 _ -tr, ±s. h ") -/i 4 > t if ^ - 1: 

tQ^O^.?^ S-l F4^*<7)FLOD-Sli. -b 7 - 
^ 'L S - 2 0 0 £ ffl - ^ -h 7 ^ ^" ^ T^l^ L 
%iiT, 45.000 < 4 5 k D a ) r * 0 , S 

[■E-PAGE ( Kfv ^ftlSSt h '! ^ A - rf-: >; r ? " 
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)i-T $ h'YJl^&mSh) r*J'J^L*:J££\ ^50,00 
0 ( 5 0 k D a ) o tz C E\ 5 . 6 ^bb ) 0 

[ 0 0 2 6 ] 7 .It* 

.v^feA t^^UfiiiJ; oTrSff^L/L'^^, S- 1 
F 4 rtlifco FLOD - SO*£\ d I = 4 .8 Tjfc -j> 
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* [ 0 0 2 7 ] 8 M^com^ t <Dit& 
eE^co^fe^ y A 7 V v A ~r = / &± * > fc , * 

S - 1 F 4 & * F L C D - S £: £ h: & L £ o 

it t£ 

* [£5] 



7»'l^<imw S -1F4 



^'J^^f'J^A sp. 



5tf|fSDS-PAGE) 



45. 000 
50, 000 

N. D. 

0. 22f.M 

(7A^ h -wv 'J >* >oi i O 
8.0 

45 

4.8 



88. 000 
44. 00C 

N. D. 41 

7. 09 

0. 74«iil 

h •> ;w ? [ ) ->>ccvo 

8. 3 

40 
4.6 



83. 000 
43. 000 

11.28<> 

59.8 

2. 2»« 

C v /V £ F ■> yi/ 7* 'J v vkout) 
7. 7 

40 
6.8 



1) : * : ; **'■?■ (T.Horiuchi et al .) Aqric. Biol. Oi 
em.. 53CD. 103-110(1989) 

2) : * 'J *b (T.HoHuchi et al .) Aqric. Biol. Ch 
em.. 55(2). 333-338(1991) 

3) : 7.)P h/Jtz-N* - Z - 'J > t'^-i" i it ^14 

4) : N - o - 7 > h v A' - x ■ - * A = A '.) -: ^ u M 
-rhiti&ttL 30 
?^5 3i^3, F L O D - S t m<n 2 S^ffi^fe* 

( i ) ^ j f-£-<^ffiit : *?tm*> F L O D - S tfmfctt 

( 2 ) : FLOD-S >mmm t LT4tW^'; 

t:fet> L/j F A D S-^fi".i^ir^ U ^Og*^liv.rn 
t # tttf^t^jU^^ L*: FAD tlX-tho 
( 3 ) Sft!ftJ£14 : ilr^i L "7 a- * F v a w ^ i:^t 40 
t;,^fvri:^W^^Lrvi 0 fip*>, FLOD-Sli 
:mu " h A " v i;W L T3B;v^JSt3: <r*i*-f& o - 
7i* > *J ?• / ^ t- 1 <' O a & & 3-; o g? :^ ii a j' h ju 
> t:iiiV:W-t*-T . r x^a- +-;u*jpS&-fc<7>SS^ii 7 a- 
V v a. . Ui^ffl-f-L t ^<^). ^ a- ^ h v a ' M ; 

{ 4 ) ^ / ,iU x i:*t : FLOD- S^'SKF Z L U^t 



[0028] (II) L 7«CivtM^SF 
LOD^ 

J£i*JB!8£L ; 

2 ) MiS oHIiS.O X*^> 0 ; 

3 > S:5EiS.K»i 2 0-5 01', M^^lSli 3 5 tTT*^ 

•9 ; 

4 1 7- -r-* .-< 7 x 2 0 0 d e r^^^fi^ 
ifliJtt: L 5>-T-S:lir-J 47.000 (47kDa> 

[ 0 0 2 9 ] SSF LO D-GO^i3iS-^3aHi;SiB^i-.S.o 
1 . -tetr=jfc&?5!ftte 

FLOD-G ti " T ^ k A- 1 f v ^ ^c/XZli "7 A- ^ f* 
■> a- N " - Z- 'Jv/fFZDiaot^l^tl^ 

^ft^-^r-^O , -"v-.-* s ; a-'i &oVx\iiF z L *• 

•y* St^/Zli F Z L H-Tfttife-C-, ^--a 7^(^-7 ;i - 
b i A T 5 /St^rv y-^*S:^t*if ^ - 

i:i^i^i 0 FLor-cii, r;t t ! ? 

SOVXliN ' - Z - 'J •:* > ?r^c:-t - h ? I - '? L 
-C#<bn£G L^^-ftJ^iife-Cifi^eK&^N :*' _ A-=r-X 
i: " v:'S^/XliN" - Z - v' > -$:!SU* ^ - h ^ 
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[ 0 0 3 0 1 2. SJ£#Hte£.CXg:fi!ft&te 
^(?)F LOD-Gli, 3: : 

R l -CO-CH,-NH-R' + Oi + H 2 0 — 
R L -CO-CHO + R'-NH + H,0 2 

&Ko5tU*3v*-C\ R^-OH. - (CH,) „ - . XI* 
- [CH (OH) ] „-CH,OH <5£*, 
feft) R'^-CHR 1 - [CONHR 1 ] «CO = 
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*OH (Jt^, R'lia-TURfliaSi, mill -4 

[ 0 0 3 1 ] ^^93<7)FLOD Gli, J^T<0^6 CCtf 

10 ^?nf:G.7v>3^ (IFO NO. 635 

6) &$t<r>F L OD-G^a&H^Uti 
[E6] 





as 






1. 


6 7mM 


100 




1. 


6 7 


N. D. i 1 




1. 


6 7 


N. D. 




0. 


0 25* 


1. 0 


#u-L-i; >>> 


0. 


0 2 


N. D. 


FBSA* 1 


0. 


1 7 


N. D. 


FHS A* 3 


0. 


1 7 


N. D. 




0. 


1 7 


0. 1 9 


h'jyf^FHSA 


0. 


1 7 


N. D. 


H ij ;/t- v 2 ti'-7J\>? h ->;b^ W -L- V y V 


0. 


1 7 


59.7 



* i : *kto$ti-f 

* 2 : ~7 a y h v .'i/-^jflirff r ^ s > 

* 3 : 7 ;i ■ : > h v t: h HEr^ 7 ;u y ^ >' 

?<6 ^ib, ^S&^^F L O D - G V v ;u 'J l ) 

3 . o H&cTi&KO&ft- 

DH»i8.0-C*i (17) o ifc, 0.1M Tris-H 

ci^^fS ( d h 8 . o > ^-^2 o-6 o r (?) sat* ft i- 

FLOD-G£ljDx, 10^M>^a^:-hU:|^ i 
*%W<D F L O D - GO££££Si3ii£l± 2 0-50 

r , »iL<t±2o-4ot:, i^fftK i±2ot;-c 

* o , g^SREt.Ji, 2o-5or, tfiL-:ii20 - 4 

or, J: K ftt L < li 3 5 tT^^i < ^t^* ( EI 
8 ) o 

[ 0 0 3 2 ] 4 . ?jfl!i<7>iS'J£ 

m% v> 1} mm*!, fi tic o -c-f t o ^ Q 
A JKii 

1 0 0 mM F Z L'<Um\±$>hi>*C*>i$htitzF Z L £ 



m&*'Cmm'+2>Z t U«t oTS3S!L/Jo 4 5mM 4- 
7;77>f f'J V, 6 0 v h /mV<- * * v 
30 -tfvSflSL 6 0 mM 7xV - ^rSffff n-fti 1 0 0 
tf 1 t , 0 . 1 M Tris-H C 1*1® & ( o H 8 . 0 ) 1 m 
1, Rt/mmmfoS 0 « I «:ZS^L, . 
9 5mltt^o 3 0 V-CW-mitLtzfe, 1 0 0 mM F 
Z Lfgffi 5 0 «/ 1 «-as*DL, 5 0 5 nmt:^it^«f| 

^(5.16X1 O'M' 1 ^ 1 ; 1 #H IC^fiE-f 6 

(jl- y h : u) t-tho 
[ 0 0 3 3 ] B J^^ri 
40 ±!dAi£>: isjtMtciasL. ^m^tn<k. 30^r u 130t: 

T ■< > * jl^c- h Ltztk<r> 5 0 5 n m ^ 1 1 &P£t\j/£ ^ 

( 2 ) KtSJtCJ: Z&^MWZMvLi- ZTite 
O.IM Tris-HClSi»fR(DH 8 .0) lmltKS'^S 
5 0 a I £i££-U Ig*f±f <: 3 .Omit L v ^ 

> /7f-7'iiofi5i^i^tMan^o 3orr 

IftfiL, ^^t^S^?-fi^L^f^ 5 0mM F 
50 ZL 1 0 0 a 1 £y£Jjn L , 5: SE ^ Stt* S ^ W 
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[ 0 0 3 4 ] 5 . g : 3lO|E^ ^te^O^^t 

( i ) 

0.1M Tris-H Cl&®?{i (0H8.O) & 
1 mM^^, £g >T * > £ L , 5 5rT% 3 Ott 

7 C;i:to 

^ 7 £^ * " > <7) , G..7 n^f ( I F O NO. 6 
3 5 6) ffi*:F L 0 0 - G Or&H^oOf^ 

[3t7] 

"jjuSTiiM) ifcgttCK) #*=KlnM) 



Cll) ^Rfl^ 7-289253 
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L. =7/N'ji h >f tf- , ^Y^->, S>iGY^>. tKSR^^t 

- (III) 4 T >7m^EftT-<£> >K ^^T>H^ 

[0035] ( 2 ) ^asa^iaiKoft-^ 

OraM Tris-H CIS* ( pH 8 . 5 ) t' 2 mMv^* 
7 h-;u (DTT) *i£3n L*it LT — Bftig 

10 $f£?ToA:&, fSt*£*i^-r h Z t t:i <9 ?7 o ^; fl 
fiA *S^H<^F LCD - GfSte-^f&S 
[ft 8] 





1 0 0 


FeSO< 


7 4 


LiCl 


9 6 


CoS 0 4 


1 5 


KC1 


9 8 


CuClj 


2 


NaCl 


9 7 


ZaS 0 4 


33 


RhCl 


9 7 


AgN Os 


0 


Csc: 


9 7 


BaClj 


1 0 3 


MgCl 2 


9 4 


HgCl, 


2 5 


CaCl 2 


9 7 


FeCU 


1 6 


MnCl 2 


1 1 5 







20 













1 0 0 


-fcr i ftjU't'J K 


7 7 




5 1 


7x-yi-t K ^ ^ > 


1 3 


5. 5' - iS? * fx (2 h nSe&ISK) 


7 6 


t K7'V> 


1 4 


3 - KS1FK 


7 7 




1 6 




7 8 




8 1 


a, a* - i>tf U ^ Jt- 


7 8 


7;; ^t— y > 


5 0 




7 8 


EDTA 


8 1 



* 1 : 0 . 1 mM 

^8 frhWhfrK^ F L O D - G}£t£li 'W ^ n n^.i. 

Ht'/'i : t^Tv'J! £ ^ <£> 0 v ^ * x u < h - 

>i< d X o T ? ti N ic 3 L *i > + + x 
^ h — A- 2 mM^^D L*: 5 0 mM T ris- H C IS SifTi 

( dH 8.5) "C<£> ■£> 3 

[ 0 0 3 6 ] 6 . 5>T'S 

* - y < - ■;. f X 2 0 0 d £ \Z i> YA *>j&feVr&ibtz 

#7-£l±& 47,000 (4 7 k E' a ) ~C£- o ^ 



(@9)o SDS-PAGE (KfvJti^th 

') ^ A • ! J 7 ^ " ^7 < K y %.%^^] ) li, (I) 

ti$^ 52.000 (52kCa) T-^> h Z tfr^Z tits 
40 (Bl 0) o t^^T, ^^BRcoF L 0 D -G fi^-M^-C 

[ 0 0 3 7 ] 7. aftlcr»l^^tOitt2 

5tm<r>F LOD-Gt ^itft Lt-o 

[^91 



Q2) 



#f*W 7-289253 
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22 




IFO 6356 


rr 'J f 'i *7 Asp " 




(SDS-PAGE) 


47,000 
52,000 


88, 030 
44.030 


83, 000 
43. 000 










fi'JW r J"/) 


48.3 
N.D. 


7. 09 


1 1. 2*" 
59. 8 




0 . 1 3 mM 
( F Z LC-71't] 


0. 74b* 


2. 2n« 




8-0 


8. 3 


7. 7 




35 


40 


40 




*> ») 







1) : ^V^^fo (T.Horiuchi et al.) Aqric. Biol .Che 
m. f 53CD. 103-110 (1989) 

2) : (T.Horiuchi et al .) AqHc. Biol .Che 
m. , 55C2), 333-338 C1991) 

3) : "7;u>!— >;v N " - Z - U v > #1" 2> JtiStt 

4) : N-o-7JVMv^ N - - * ^ 'J v > 

££9^, #S£HfI<7) F L O D - G t i&co 2 ^cdM*£e&3£ 

(1) $^ftOt§jg : *&§8?>F LOD-Gli, ^ite 

(2) *tS£^ : FLOD-GiiiBftLr^^w 
C^L/:FAD £ *f -f * <0 K » U IteOjgfcli^-f *x 

(3 ) : F L OD-Gli, h y^V 

(4) ^ '^U^: FLOD-G^f7^M; 

(5) ^dH, HI* UK X Z>m%Q 
<T)£ : ^l±F LOD-G t®.<T> 2 &m t CO^&Z 7F 

Z o 

ODfi, 7"7K'H^^*i:^i-C*2)o f£oT. 
ajj^F L 0 D i: $-tir. S?^^7fH EftXliifiWMt::*. 



^;btL£ 0 F L 0 D<7?BS*fe14HT|B«OS.I&U&^-'T 

20 R l -CO-CH z -NH-R 2 + 0 2 + H 2 0 — 
R l -CO-CHO 4- R 2 — N H + H 2 0 2 

[ 0 0 3 9 1 *$km<T>F LOD^Tv K 'Mfc^&^rg 

30 t/fomt, *ti<?ti* ffflt^sticsiL/t^tf 

BP^>, FLOD-S<7)^, DH4.0-12.0, 
5fU(liDH8.0 ( ziiJ£2 0-5 5 T\ L < fi 
3 0 - 4 5 r, J:^H<li4 Sr-Clf^o f Jt. F 
LOD - G^^, cH4.0-l 2.0, l!fU((i 
8.0, &J£li 2 0 - 5 0 t, tfiL<l±35t;t* 

0 . 1 JL-y >/mlJ^±, «f i L < \t 1 - 1 0 0sl~v 

40 [ 0 0 4 0 ] ^*^05^WTiT»i, TIEOV^-f hfr<DT 
(1) JfiK^^*3:l:t-&^< 

■t^ 0 B.^c^(Cli, ±m (J) . 4 Xl± (II) ,4 UIS 
«<75^fiffiffl9^^lc*i:i D t/:L, FLODflii^--- 




C13) 

23 

-7^7/^^'') > /~7 jl S — )l&<Dfrt> *) \Z 4 ~T 
^;7>f b' ; J>/N-^f )i-N- Kn^v 
-3-7;Wt7'Dt , ;l) - m - h ;u << v " V . 4 - T 5 / 
T : ■ -f- t: 'J - / N . N - v * -f- ;u T - 'J > . 4 - T 5 / 
7:f f'i ;/N,N-vxf ^T- 1 ) / , MBTH/ 
N , N - > ^ -f - ;u T - V ^ . 4-7;77>f k''] V 

ho 

(2) asf^Sli:l^< 
&ISP^fe^Oig^**^&55I^T^^B83R* £M 10 

±|C (I) , 4Xli (II), 4 <7?t)iffi<0$J5£t-i£ 
tTO o HI Lfflv»& FLO Dili 1 jl- h/m I t U 

n Z t IX $ Z>&, tt%Lt ttz>$*<t 9 > iZX o X 

^*^UBtfi3T-* 15 . h<;Xv>. #;u***v^X 
Xv t ; V > . XX> 'J V > „ Xu T" -f + --b" 

[ 0 0 4 2 ] ±SJ<ior fc < , F L O Dli, IHfc 

7 £$JSf-f * Z t S-g-tr. l&^#Wf^B/r£ ifU^fflT- 

lijfctW) £ffl**£J*^ &imL*:5m £ , 

vwiSflT^-o&ag* L*:?fc, fflv^o S<bM. 

fit : ffl'^^F LOD, + * > X--fc*^<7)5£^li, yg 

?£i£L, BfeffcfelBicffi^iLOc t iz X . 6£^4*;2E* 

m\z i> GmtT^? K •■) it<&W}<ri?rtix<ntz*><D*y h tf# 
-6 ^ t t^'-CI ^ 0 

[ 0 0 4 3] Kf(|coii^fkii^sst5*FT^ffr-i3uSi^^?£ 

U«t z tfrX$ h c MpL&. mfe&£r&, ?SS-«fb 
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( 2 8 0 nm^M, L owryft ■£ ^ I i\ 7' 
[ 0 0 4 4 ] $Ml^/:$^OFL0D^^t.7) 

^^9lOF L O D, frTJ L < l± d H 7 . 5 - 8 . 5 , *t *1 
i^L<tiDH8.0^^^^^^^i: f % F L O D i) ! 

1-10 01-7 h/ml, ^f^tiTris-HCl (d H 
8.0) 7i<ftfiLv» 3 J§S^U*^4fSH:^'Tr 

- KM ffc/£-i&7 ^'>E^:-r ^xirrr, ^fii 7k I L X (4 , ±.%Z£ 

f^I^, 4 - 7</7;f k';>/7i/ - »u.^co*^ »j 

H4-7;;7>f f'Jy/N-xf il-N- ( 2 - t: 
- ^^•tT'D - m - F 'M V>, 4 

-75 V T ^ \d 'J ;/N,N--:*>f ^7^'J/. 4 
-7; 7 7 ^ ^ t: V ^/N,K--:'J-f 'L7-'J > , M 
ETH/N,N-v>f )L7^-^. 4-7; / 7>f 
t: 'J >/ 2 , 4--; 7 >nn7i/ - -^^ffi^^r ^-^^ 

^-^a^^^-ti-T, ^«SB«jO:i?«-Bf, ^^ti^r^^^-v b-t 

[ 0 0 4 5 ] 

SLS^LL H - * * - ^t'll A S - 1 F 4 S ^':<7) FLO 
D - S ^$££ &C^^ 

F_.^ ^ ^^'/'t A S - 1 F 4 (Fusarium oxYSporyTi S 
-1F4 : FERMBP-501 0) ^FZL 0.5%, 
^;u=7«.^ 1.0%, '1 ^55.1* 'J ^A0.1%, ! . J - 
tF^A 0.1%. ^Rvy^y-^A 0.05%, tfi-ft* 
n^v^A 0.01%. h ^ * 7.0.29b ^"a Wt-^^itk 

(dH6 ,0)1 0 LCMSU v ^ - 7 r - ^ ^ - -Sr 
ffl-^TaS^S 2 L ./ v-, ^^^E^: 4 0 0 rpn^&ft 1 "? 2 
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8t, 2 4 mm&t£*tLtZo S LT**) 

tz 0 m3kfc<n-m (2 00k) 2 mM<7) DTT^ 

0 . 1 M T Ms- H C 1 t£ (oH8.5)l 

1 0.0 0 0 rpm-T 1 5 5rH^L**ra_ L , 

-f") ^Aai, *&#L. 1 2.0 0 0 ranT 1 0 
ML -^o ^#en^±7tt- 7 5 %J&#H*££ J: o l-fifi^*: 
£P;t, fl£!$L, 1 2 .0 0 0 raiiT- 1 O^MiS'L^M L 10 
fco i£jR£ 2rruM<7)DTT^^W1-^5 0mM Tris-H 
C l t£a£««ifc ( d H 8 . 5 ) ( UT, lU^AU 

f U: c f5||ilAt:T^^U;li 0-0.5M<Oi£ 
IfcTJ 'J ^ A [t^^S^^T-T&tb L/: Q fete II 
5 5%^^ 7 5 % <J0?j£^5rli L „ Jg»i8[Ai:r-B4 
MU: Q S Iff 1*5^ 2 5 % HSfU U & h £ 0 l-ffi^x: 

^-H/?-^A7i,t:n5IL/:o |t]«_6 fffitcT?*^ L 20 
Aim, 2 5 - 0 %&fP<^e&^K-Ct§ai Lfco 

L, 4 0 %&fa5l£^0$&&AT~¥&lLL^y^ »u 
- h as<-)i -ti nii^Lt fWJ^ffi^tzr^^L^ 
flL 5f(t£i£^4 0 - 0 %S25fi]<7)i:*l5ift*^Biitc-CvSai L 

fiaL. n.OOOroik 1 O-frHiS^^S-L, 

iif>n/:»^ o . i ucomffifc Aizmm l tz a *<r>& 

0 . 1 Ui^tiJ 'J ^ A , 0.1MM 

lAT^Ml^^ 7r:>'JA'S- 2 0 0 r;^iS:5'D 50 

US l/: c i£*fg^ £ 7 r A'-r v TFPLCv^f A "CM on 
o Q^yAS-fflv^T^lti- t (&®&A *m^tz*£ 
iti: w actio -0 . 5 J: *r£d-j) (* 

-t *k 3 o - 6 o v v ^tnnzmmz&^o 

[ 0 0 4 6 ] t$$k&^<DU ViSia^^ ? h A 1 It: 
^to Ell Hi, *8fi^77f>gfT^^;i:$r-? 

)VS- 2 0 0 ^u4A7i< ^A-^jSiS. St/ Kfv 

(J^T. SDS-PAGEt^U) -Cfr^KfcaU^L 
rt: o *7/^D7fr 7 7<li0.1M NaC I 
0 . 1 M T ris-H C 1^3j&( D H 8 . 5 ^Tfro 

r ;i' :^ ^ > ( E S A ) . i" r ^ ~7 ^ > , 77 ;u *y - 
? > k K7 - -t\ 7^.a h : .i > ■< y t bf ? - 
x-b^^cn^iit-^o-r^^l:liM^L^o HP *3> . 1 0 
%Y^%m^>X, 4 0 m A T , 3 B-JE&'B] L * 9>j*- 50 
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, A vv-r«j *; r >■ h -r^— g - 2 5 0 Tfro 

Tto tel:*?.-)^- -6 *_o B\^<D^^z, S-l 

F4B3^^FLOD-Sli, t77'>US- 2 0 0 * 
fflwT^ t A 'Oi 7>ifi?i-ciBiJ^L^^^. ^1:^4 
5,000 (45kDa) T^^ SDS-PAGET" 
m^lLfz^i^, ^ 5 0. 0 0 0 ( 5 0 k D a ) X&otz 
(0 5. 6 £=pa.) o $ ^tz, ^^SSf^Tl^^ L fz FLO 

[ 0 0 4 7 ] M r ^ 3 - 7 Ltv»4 

[J.Biol .Chen. 26 : 13542-13545(1986^]*§ J fL e hJfiiiilT 
'1-7*4 ^ (qlvcated hunan serum albumin; v ^v}±> 

ffi^F LOD-S fffl^t^f L/: D 

1 ) h 'J > jas. 

a : 2 % y -j -rs [ 0 . 1 m ths - h c 1 am 

JffiftRS (dKS.0) t'?#^l 

B : 4 5 mM 4 — 7* 4 y T tf 'J > fc&rtfL 

C : 60 mM N - ;W - N - C 2 - b K □ * *> - 3 - 

^. Jl rf; -7' n k* ju ) - m - h 71 -f > > 

D : 6 0 J--- h /"ml ^" * v -t'^ffe 

E : 1 4 ' h /ml F L O D - S 

E <T> 1 4 ' h /ml F L O D — S mt&T (VlSfeX- 

- 1 F 4 m&<Dft%LF LOD-S**] 4 -x- y h /ml^ 
i'lio H^WTK-efpr^l Ltz 0 F LOD5t&?fi[ii0 . 1 
M T ris- H C 1 i&K&ffitifcCDH 8.0)1 0mH:B- 
Eiffif a-ffi 1 mliai., sE-g.'dcU-C^-jE^ 3 0 ml £ i~ 2> 

(0-1.0%) <7>tiHkt h tfRftiT )l 77- 4 ^ (v / v 
> 3 0 u I t IB] Sc-O A m £ * L , 3 7 r . 6 0 "if 

[ 0 0 4 8 ] 2 ) 

f ii ; ^^L^Sl^^d FLO DStSfS 1 mlDOx, 
3 0t, 30^f B 1f>^a - h L/:fi 5 5 5 nmU ^ 

0 .9 %£{fc7* f'J ^ A;^^^ 3 mliz, ^f-t: bmmr 

.^-^i) I5 0ma, h ifo?* r >i- r s > 
(v :"-,^t) 1 5 0 mq£ >e n-fnvg%? Lt., zt\.h<n& 
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6 ma/ ml ^"n^^-f-^K {v^^tt) 
6 mo/" ml -/n-*-- -if E {i> 
1.25% SDS 



1 9 0 /i 1 

20wl 
2 0 u 1 



4 5 mM 4 — 7 7 V f k* 'j > 
6 OmM 7 i y - ^ ?fjffi 
6 y u /ml + ^--*rvgfl£ 

0.1M Tris-H C 1 J£5S$^rf£ ( d H 8 .0 ) 
1 l . 5 -x- v /ml FLOD - S?§fS 
2 ml fc L/L-o 1 1 .5^-7 h/mlFL 

11.5 7 h /mlU & 6J:^ 0.1M T ns~ H C 
1 ±£S2*£?&?ft i v H 8 . 0 ) -e#«l L T3I$S Lfco 

OulSDx., 3 05HfcG9 5 0 5rniUiott£®7tJg£ffll;E 

t <Dm&*m 1 3 K^-t-o IS** 3 , 5 0 5 nm^t^Tt 

[ 0 0 5 0 ] g£&f^ 4 imtef^^coigHb ? ^ /' > co^ 



x n r-mn2titzfcfcm-iMz.fzc 



F L O D - S ^^nm^*!!^ > '< * 2 <7;7V 

i±jflLrS4"^ y A > X y *?£NL^S)''- :' T "c tT - A 1 30 
c (H b A 1 c ) t7) : )fi^btiri'io ^^flSflT-li, 

- s x ^HKk* > ? tmiWT 'i -*r ^ 

** t l ^7A'? h y in f mi i 4 ■ , £ 

jfiL + O-v^e^c fcf> A 1 cffi (031 5i *>T:-i-c f ^^" 
K^EHiF LOD-S ^ * *' (DiW^Wz 

^^rfflti^fltl?.?*i^:o HbAlc, -n-h^ 

b A 1 c li, ^*J r nt , ;'t7^-/5: t^4:^m ^ 

tSffc* > t ^>+UWii, "7 ;i- > v h -+T s t mt* 
^tfiraj: *) i,#z> tfs$nz> s [20 1 4 50 



7 0 u 1 
70^1 
7 0^1 

7 0 0 u^ 
3 0 u^ 

5frh* z<r>z t ^^^^^ w twr-h z> 0 

[ 0 0 5 1 ] SMA G.- ? > ^ a < ( I F O N 
O. 6 3 5 6 ) ffi^co FLOD- G^5*3£Xi7fflSa 
_G.7>^o^ (IFO NO. 6356; Gibberella f 
ui-ikuroi ) ^^-^ 1.0%, V 

y ^ ; ; ^ o . l % . ') y t mj^^o.i%, 

v ^ A 0.05%, t£<k* 'U > ^ A 0.01 
% , y h -x*^ 0.2% Sr^-^T L { d H 6 . 

2 L/#, 4 0 0 r d m«^-Sfef1--C 2 8 "C , 

fcl 70e (lit) 2mMODTT*^tj\ 0. 

1 M Tris-HC 1 I'd H 8 .5)1 L USK?^ L , 
r-f .M/i-i:^ S^^^^S^ L/c, ^^^<^ 10.0 

J: ? C5^$ tmL, L;2,0 0 0 rpmT* 1 0 ft ft it 

-L^m Ltzo &btitz±in t: 7 5 %t&fimfc S J: 9 t-§E 
^**Dx., m^L, 1 2,0 0 0 rDm^l0Ma-L^>it 
L/Jo ttSftf: 2mMOD T T St^W^* 5 0 mM Tns~ 
H C I Wi%:Xi ( d H 8 . 5 ) («ffiflS A) t'T^S? L, ^ 

«SAt-T-Btsrr t tz 0 s^fftftttffijaAur^ftfk 

La:DEA E — t "7 7 -tJi ^7 7 Ai;iSf L^o JHffi?i5A 
CT^^Lt^I^ 0-0 . 5M<73«£-fk* V ^Ail^iftJ^ 

2 5 Z>± O tCfiSE2c£Jjnx., 2 5 %fe?a^3c* 
c^L^fl;^A-c¥tf<LL^:7i^;u- b 3^'-^/i7^ 
i-HS^L.^o IfilJffiffiffcUTftifr L?t&. «E2T-«K 2 5- 
o %fe?tioiR^^Kr-v§m lt^o fS-ilii^^^^. 4 o 
%mu:z ^ z> X n U 4 0 % fc ¥/e <r 
t;«tfr?S A X- ?-feft L ^ ^-^ - M / r.- ^7 -r A t"^ 
«lr: 9 l5]«tli^U-C-/5fc* L^-f*, ^$I®4 0-0% 

0 %feffli: 4* i J: o US£$$-«:^n L, 1 2.0 

0 0 rem, 1 0 frim^-L^StL, ^^^^it^^ 0 . 1 M 
^&f!r#A t:>SW L^ 0 <7) B- vfe ?S 0 . 1 M&it* 
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Tjl7>7FPLCv^fA TMono Q^ihlv'T 

0 . 5 MiI.^^mi^SLi: J: Sv^dl > d J: »K 30-60 

1 0 0 5 2] *£<b fifcffiS£I£»£n" a *: SDS-PAGE 
Uioii'T, t£ i£ * > v ; >y t L T * ^ * 1 J -7 - -t: P . 4- m 
^7^7"; > t B S A ) , t+'7/^^, * ;t +*^- • 

lO^n^ffl^t, 4 0 m AT 3 U ? " v 



5 o 



tz 0 fex&**b I fr?-E;-i:&*>fzl&#:. F^t* 
-Fftli^J 52,000 i52kDa) T** 6 - t i)^ c 
fLT^ <!*] l 0 ) o i , 7. - - -f ./ 7 2 0 0 d e t: * 

45mM 4 - 7 a y T > ^ t: <? > j&flfc 

6 OmM 7 i y - ;i rSffi 

60i^y h/nfl ^ - i* * *; r--tfr&& 
0.1M T ris- H C 1 < d H S . 0 ) 

7 . 6 zzlzz. -y S /'ml FLOD-G iSflS 



(16) #M¥ 7 - 2 8 9 2 5 3 

30 

* XhYii ^ jgc J: i^T-iH^-CtJ, 03 9 <2 # _e & [3 
^ ill:, ^4 7,0 0 0 ( 4 7 k D a > T"^ 

K S « * 5e14 , iiftL/^t & g(;J;i ft-- £ £ 11 

tz z 

[ 0 0 5 3 ] 6 V )i ? b v ;u # >; 0 > y comM: 

0 . 1 % "7 ^ i> h t ■ ;u *° 'J ■JvVMtBMY • N B 
T^SEii^ffl^-C^^L^t 7 5 0 * mol / 1 tf' 

10 : T ;l 7 b s > ^£r^£- t tfftfr-otzo z<nm%Lt 
W^^X'^m-rhZ tt:i:i), 0-750. mol/1^ 

"C\ felt^ 0 . 0 5 % V V 7 v > 'J: U 3 7 "CT* 1 
fz c 



J^KT-ar JL^- 1 3 0 0 t/lt U: e 7 . 6 zxzz. v b / 'ml 



5 0 . 1 
5 0ul 
5 0.1 
5 0 0 .1 
30 w l 

4 ] -gmpVL 



30 



F L O [i - GiSi&fi, ^SSf^'J 5 ^^^ri^^: U f til 
^cnFLOD-G^7.6J--7f/iilt:4^i:o, 0 . 
1 M Tris-HC 1 i d H 8 .0 ) "C^r^R L 

n^L^o lO^Si- 3ort-^ A- j.^<- h L , 
^-^Jl^^^ 2 0 0 u IfiUx. . 3 0 ^3" f£ <T» 5 0 5 rm(r i: 

^ tu%K:&t<VMft*m 1 6 t:^t Q I^I^ 1 , ffcittli 5 

6 ma -'ml '7'o^<^-^K I > r^tt') 

1.25% SDS 

- fL^^?S^^f $r 5 5 tt- 3 0 SrR3 < : ^ - b L ★ i 

-r^ifst, &m £ t 0 tb L, WTO* 

4 5 mM 4 - 7 -ft: : ' >'^i 



58- [00 

0 . 9 Xtkit-T b ^ A^Kt^;^ 3 mil'. It^btr f mnftT 
jL.-7*i^ (vr^?±) 15 0mq, t h jftt* T 7^ ^ V 

(v /-'^±) 1 5 0mq£*r L^r 0 
?Ti*-?&rr-t£ :ti:J:0, JK^^'OS^: & f&?fi £f£l£ 
L, ^ T ;U7/^ >iB'J^-^M (MffS^-?-!^:' ^ 

ffl'^Tfon/:t:^, -f^^^^fi, 2 4.1%- 5 



^ t; 



190^1 

2 0 u 1 
2 0.1 



.l. / - H ttr?l? 
' h Xml T * i V- -^vSdl 

T ris - H C 1 tS i* iff (dHS.0) 
/ S y'ml F L O I' - Gv^iTi 



6 OmM 

6 0 zz-zz. 
0.1M 

7 . 6 

2mlt L/: G C ^' ^ !*6 *S «r 3 OTt-f; 
+ h U ^-Mr^^H-l 1 0 0 « Htx.. 3 0 ft lit 

-t" 0 Dsl^, ^^*i 5 0 5 nmt r 'n& ■*;'§: ( SfK -ft-fc^ l.: 



50 



70ul 

7 0 xi 1 
7 0.1 

0 0.1 
3 0.1 

[ 0 0 ^ 5 ] 

[ & m ^ 3 : ] * m <r> F L 0 D t i . % ^ O M !l O 
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ft o x . m ^ £ & ^ ^ rr 5. £c t fp # rr i £ <n M I - *f "t 1 

*JLhttZ> 0 ZTz, ^^FL0E'«Ji'.^7vK'J 
llSiffi-f S - <t £ c ££btC 2^&Bj!(7)-7;l-:V h v 

;i ] ) v &C//'ZliF Z L MikJS&i- <t *\ n )V 5 h > ■ ;i< 
r X * > ^--fc'jgSifi^;* v 

li*££ti*rffifc n, > h > 'L ] ) -y >SOV'XtiF Z L *• 

Z t&X£ 2> c tfc. 7.'l-:^ h > A- 'J > 

: .^c//IliF Z L £ G LfB-SMtt&Jt&li, F L 

0 D5i£ffi<7>*&^£S&=£&< fir? ±T-^'flJ-C-*^ 0 

[tn i ] i % n ■ - z - i ) -yy - y ], - -r^^t 
-f & <- 1 t~ -t £ -7 ju * h v ■ N ■ - z - ' ? v <n*±ifcjk 

[03] S-lF4**FLOD-S^SI4 , T'c^-jl 
h d H^M^*:^-^ ^ 7 "7 0 

[04] S — 1 F4l6^r LOL - S <^ vS & 4 J T' <T> ft 

[0 5] t77^') ^S- 2 0 0 Srfli W.: T*)i.?>&{z <t 
SS-1F4 fi^F L OD-S^^fT-fiiUJiE^^i^:^^ 

[16] S-lF4ffi^SFLOD-S^SDS-P 

AGE iz^jfr*#/j^;5ft?*ftu i £#ffc'< * - - * 
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* ¥K<^f&^0o 

[0 8 ] +'--:u -tiJ^F L 0 D - G cn mWk* X c?rSf* ^ 

[0 1 0 1 U - [fijtiflSF LOD-G£SDS- 

10 PAGE \zfriixftrz&%i*f&iz X 7 - > £>n 

[011] *fi£^S- 1 F 4 fi#F LOD-S«.K^ 

FLO Dftmt: J: »? K^-&^b;*:^:i: 

[013] T )if^y<D^itmt, FLODft^t:J:») 

[014] &w.m&-#<nm& 7 ^ h ^ - iTf F 
20 LOD-SUJ: hmit9 l- / f ^ ig « iffJ jeISS <h W ^: S: ^ 

[015] JBTJ^^^fS-co^ifii + co^^ tf >' A 1 c fit 
■h F L O D - S I" i o^fb^ ^^■c^agJStiBiJ^'li&tcora^ 

[016] F^^f L F L 0 D ftm \ZX*)£. 

[0 17] T fr-** y<D&it^t. FLODftfflt:^ 



[0 1 1 



[03] 



F 
Z 
L 
fi 
0E 




1.0 



0.8 



0.6 



* a. 4 - 



0.2 




J 1 1 t 1 l_ 



?jVz:-*n<X (.S3 



8 10 12 

pH 




mi 2] 



a.i H 

0.39 
g 0.08 - 

5 0 07 ™ 

I e.ee - 

0.05 
m 0.04 

0.02 

0.0! 



,-5 



C2C0 
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[EI 1 3 1 



3.035 -j 

e.e:5 - 



2E 



3B 40 52 



mi d] 




0.25 
0.2 



« 0.1 



0.05 - 



[116] 



0 '"" 



0 



T- 



-r 



2«e 

^ ^ S If 5 >m (u rol/l) 



1 

6«0 



C21) 
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[mi 7] 



0.06 




3C d0 50 
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